Influence of flow on pulmonary vascular surface area inferred from blue dextran efflux data.
Blue dextran (BD), which binds to proteins on the pulmonary endothelial surface and to plasma albumin, was used in isolated perfused dog lung lobe experiments to address the question: do changes in perfusate flow rate cause changes in perfused vascular surface area? When BD was added to a protein-free perfusate under zone 3 conditions at a high flow rate (15.8 +/- 0.7 ml/s), it was adsorbed by the endothelial surface. Then by changing the perfusate entering the lobe to an albumin-containing perfusate, the BD was eluted from the perfused surface by competitive binding to the perfusate albumin. The amount of BD eluted was measured in three experiments. In experiment 1, elution of the BD by the perfusate albumin was initiated after a balloon had been inflated within the lobar arterial tree to occlude a portion of the lobar vascular bed containing BD. Then the balloon was deflated, permitting albumin perfusate to perfuse the previously occluded part of the lobe. In experiment 2, BD elution began at a flow rate of 3 +/- 0.1 ml/s under zone 3 conditions and continued after the high-flow zone 3 conditions were reestablished. In experiment 3, the BD elution began at a flow rate of 4.2 +/- 0.7 ml/s under zone 2 conditions and continued after the high-flow zone 3 conditions were reestablished. Balloon inflation reduced the amount of BD recovered by 43%, demonstrating that a decrease in perfused vascular surface area could decrease BD recovery.(ABSTRACT TRUNCATED AT 250 WORDS)